IMPORTANCE Isotretinoin, a known teratogen, is strictly regulated through the iPLEDGE program. However, isotretinoin-exposed pregnancies continue to occur.
I sotretinoin anisatil therapy produces significant clinical improvement for many patients with severe acne that has been refractory to other treatments. 1 Because isotretinoin is a known teratogen, the US Food and Drug Administration strictly regulates the distribution of this medication to female patients of childbearing potential through the iPLEDGE program. The iPLEDGE program requires that women pledge to use 2 forms of contraception, in addition to completing monthly serum pregnancy tests and online tests of their comprehension of the teratogenic risks associated with isotretinoin use. Unfortunately, although the iPLEDGE program has unintentionally limited use of isotretinoin by young women with severe skin disease, 2 it has only minimally increased contraceptive use, 3 and there were still 122 pregnancies affected by isotretinoin reported in the first year of this program. 4 Persistent reports of pregnancies affected by isotretinoin use 5 are due in large part to the prevalence of use of contraceptives with relatively high rates of failure, 4 such as condoms and oral contraceptives. 6 When interviewed, women who have been treated with isotretinoin report clearly understanding isotretinoin's teratogenic risks, but many indicate that they lacked information on how to effectively avoid unintended pregnancy. 7 In particular, many women reported limited knowledge of the most effective contraceptives, such as the subdermal contraceptive implant and intrauterine contraceptives, 7 and many reported little awareness of the fact that the effectiveness of available contraceptives can differ by an order of magnitude. 8 Nonetheless, women indicated that a contraceptive's effectiveness would be a key factor in their choice of a contraceptive method to use while being treated with isotretinoin.
In an effort to improve the contraceptive knowledge of women treated with highly teratogenic medications such as isotretinoin, we developed a contraceptive information sheet that displays the relative effectiveness of available methods of contraception with typical use. We assessed changes in women's contraceptive knowledge before and after they reviewed this contraceptive information sheet while waiting to see a dermatologist.
Methods
This study was approved by the institutional review board of the University of Pittsburgh. Between April and May 2014, we approached a consecutive sample of 118 English-
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Education to Promote Safe Use of Isotretinoin speaking women, aged 18 to 45 years, in the waiting room of an urban dermatology practice. Verbal consent was obtained from each partcipant of this anonymous survey. Participants were asked to categorize each contraceptive method as being either "most effective, >99% effective," "medium effective, 92%-97% effective," or "least effective, <89% effective" or to indicate that they had "never heard of" the method. Participants were then provided with a contraceptive information sheet that we developed using materials developed by the World Health Organization, 9 as well as interviews that we had conducted with women who had previously participated in the iPledge program. 7 This information sheet ( Figure) outlines each contraceptive's duration of efficacy, risks, and benefits, while highlighting the relative effectiveness of these methods with typical use. The research assistant (C.A.W.) instructed all participants to review the handout as if a clinician had provided it to them and to give the handout back when they were finished. The research assistant made note of how long each participant spent reviewing the handout and then asked her to complete a posttest in which she identified the typical-use effectiveness of available contraceptive methods using the same 4 response categories. In addition, we collected information regarding respondents' demographic characteristics (including race, ethnicity, age, highest level of education) and health care use (seen a physician in the previous year [yes/no], seen a physician for skin problems such as acne [yes/no], and currently or previously being prescribed isotretinoin [yes/no]). We used descriptive statistics to present the sociodemographic characteristics of participants and used χ 2 tests to compare differences in contraceptive knowledge on pretests and posttests. We used paired t tests to compare the mean number of correct answers provided on pretests and posttests. Finally, we used multivariable logistic regression analysis to evaluate whether the amount that participants learned from the contraceptive information sheet varied by age, race, educational level, or their having seen a physician in the past year. All analyses were performed using Stata, version 13.0 (StataCorp).
Results
Of the 118 women approached, 18 did not have time to complete the survey before being called to see a clinician. Participants in this study had a mean (SD) age of 27.5 (6.0) years. The majority of participants were white (66%) and had at least a college education (64%). Most (91%) had seen a physician in the past year, and 55% had been treated for acne or other skin problems in the past year. Eleven participants had been, or were currently being, treated with isotretinoin ( Table 1) .
Prior to viewing the contraceptive information sheet, participants correctly identified the typical effectiveness of only approximately half (mean [SD], 3.8 [1.9] ) of the contraceptives that they were asked about. Seventy-five percent of women overestimated the effectiveness of condoms, and 51% overestimated the typical effectiveness of oral contraceptives ( Table 2) . Only 3% of participating women were able to correctly identify the typical effectiveness of all available contraceptives. Approximately one-third of participants (34%) indicated that they had "never heard of" the implant, whereas 16% had never heard of an IUD (intrauterine contraceptive device).
Women spent a mean (SD) of 31 (27) seconds reviewing the contraceptive information sheet. Nonetheless, significant improvements were noted in participants' abilities to correctly identify the typical effectiveness of available contraceptives. After viewing the contraceptive information sheet, the proportions of participants able to correctly identify the typical effectiveness of most contraceptives increased ( Table 3) . However, even after reviewing the contraceptive information sheet, 55% of participants still overestimated the typical effectiveness of condoms on their posttest. Among women who reported inaccurate perceptions of the typical effectiveness of available contraceptives on the pretest, the largest improvements in knowledge were seen regarding the typical effectiveness of withdrawal (69%), the IUD (67%), implant (64%), and patch (62%). Learning from the contraceptive information sheet did not vary by participants' age, race, educational level, or contact with a physician in the past year (data not shown).
Discussion
This study found that women who spent less than a minute reviewing a contraceptive information sheet while waiting to see a dermatologist demonstrated significant improvement in their knowledge of the full range of available contraceptives. Because women treated with isotretinoin as part of the iPLEDGE program often report needing more information regarding available contraceptives, 7 we recommend that dermatologists make this contraceptive information sheet available to all women whom they are considering treating with isotretinoin. Alternatively, updating the materials distributed by the iPLEDGE program to include this contraceptive information would be useful. Our finding that most women seeking care from a dermatologist are not able to accurately identify the typical effectiveness of available contraceptives is concerning because it likely contributes to suboptimal contraceptive use, which is particularly problematic when women are treated with teratogenic medications such as isotretinoin. The majority of women whom we studied overestimated the effectiveness of condoms, which typically fail 1 of every 6 women within their first year of use. 10 Women also frequently overestimated the effectiveness of oral contraceptives, which typically fail 9% of women within their first year of use, 10 20 times the rate of failure seen with either the subdermal contraceptive implant or intrauterine contraceptives. 8 Yet, more than one-third of the women whom we studied reported that they had never heard of these most effective contraceptive methods, which are most commonly chosen by family planning clinicians for their own personal use. 11 Thus, it may be helpful for clinicians to counsel women that many people overestimate the effectiveness of both condoms and oral contraceptives. Although currently few dermatologists offer to place subdermal contraceptives, clinicians who are committed to helping women effectively avoid pregnancy while being treated with isotretinoin could offer women this service after completing a few hours of training. 12 Of note, these subdermal contraceptives, like all oral contraceptives and other medications that suppress ovulation, improve acne for the majority of women. 13 Clinicians who do not feel comfortable directly providing such contraceptive services should maintain close communication with their local providers of family planning services regarding the best ways to facilitate prompt referrals. Importantly, we found that this contraceptive information sheet improved the contraceptive knowledge of women irrespective of the participants' age, race, educational level, or contact with a physician in the past year. Future studies should investigate retention of this contraceptive knowledge. Although our study population included women from a range of racial and educational backgrounds, all participants were recruited from a single, urban hospital-based clinic, and thus our results may not be fully generalizable. Because adolescents face the highest risk of undesired pregnancy, 14 future work is needed to confirm our findings among women younger than 18 years. In addition, although prior studies have closely linked women's contraceptive knowledge with their contraceptive use, [15] [16] [17] [18] efforts are needed to confirm that providing this contraceptive information sheet to women considering treatment with isotretinoin increases use of highly effective contraception and decreases risk of medication-induced birth defects. Isotretinoin is a rewarding medication to prescribe. With an efficacy rate of 60% to 85%, it is the only option that dermatologists have to offer an acne "cure." 1 Preventing pregnancies for women receiving isotretinoin is a challenging aspect of patient management. In the United States, monitoring systems such as SMART (System to Manage Accutane-Related Teratogenicity) and iPLEDGE have attempted to address this. These elaborate systems have resulted in a decrease in overall isotretinoin prescriptions and have disproportionately affected the treatment of acne in women. At Kaiser Permanente, after the implementation of iPLEDGE, prescriptions for women declined by 36% compared with 20% for men. Federal monitoring has not, however, been shown to decrease pregnancies. 
